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THE STUDY OF FISHES. 

A Guide to the Study of Fishes. By David Starr 
Jordan. Vol. i., pp. xxvi + 623; vol. ii., pp. xxii + 
599; with coloured frontispieces and 427 illustra¬ 
tions. (New York : H. Holt and Co., 1905.) Price 
40.5. 

HIS beautiful work naturally invites comparison 
with the recently published seventh volume of 
the “ Cambridge Natural History.” Both actually 
cover the same ground, since both contain also an 
account of those invertebrates which, like Balano- 
glossus, Tunicates, and Amphioxus, claim the 
ambitious honour of a more or less direct ancestral 
position to the fishes. 

It has been objected that the anatomical treatment, 
although good, exact, and up to date, takes too much 
space of the Cambridge volume, to the detriment of 
those more oecological questions which are of more 
general interest, and are, after all, as important as 
the structural detail, because they make up the life 
of the fish. The systematic account of the Teleostei, 
containing Boulenger’s new classification, forms the 
main feature, rather stern, only here and there re¬ 
lieved by some interesting and little known inform¬ 
ation about habits, showing that want of space, not 
disinclination, has guided the author. 

The author, who is president of the young and 
vigorous University at Palo Alto, in beautiful and 
exhilarating California, proceeds nominally upon the 
same plan, but its execution is totally different. 
With him the fish is alive, even the fossil. 
Having travelled much, he has fished with the 
Japanese, trawled in the vast Pacific, and the huge 
continent of North America is his special domain. 
He has collected much, and has observed more “ in 
the good company of the woods and brooks.” 

“ The man who kills all the trout he can, to boast 
of his skill or fortune, is technically known as a 
trout-hog. Ethically it is better to lie about your 
great catches of fine fishes than to make them. For 
most anglers, also, it is more easy.” 

The first volume begins with a popular account of 
the life of the long-eared sunfish. What is a fish? 
What is it like, and so unlike, to everything else? 
How does it breathe, see, move, adapt its coloration, 
and how does it breed? After we have caught it, and 
observed it in an aquarium, it is dissected, and the 
student is introduced to the morphology from a 
general point of view. The account which follows is 
neither stiff nor anything like exhaustive, but in about 
100 pages enough is said to help the intending 
ichthyologist to an appreciation of the taxonomic 
importance of ichthyotomy and its salient problems. 
Many of our fundamental questions of vertebrate 
morphology find their solution in the fishes. The 
author devotes a whole and long chapter to the 
morphology of the fins, with a clear exposition of the 
vexed controversy whether the pectoral limb has arisen 
from a problematic lateral skin fold or from an 
organ like a gillarch, which already did exist, and 
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required but a slight change of shape and function. 
The organs of respiration lead to a summary of the 
present state of our knowledge concerning air-bladder 
and lungs; the other organic systems follow suit. 
What the author has to tell us are all points which, 
although they can be studied elsewhere, could not 
well be omitted from such a work. 

Not so chapters x. to xx. Postembryonic develop¬ 
ment, with the often most peculiar larval forms; 
instincts, habits and adaptations afford a rich field 
of observation, graphically described, with admirable 
illustrations. Witness the photograph of the tens of 
thousands of fishes which, having run up-stream to 
spawn after a rain, are left stranded by the falling 
water. 

Protection by the spines, by the poisonous nature 
of the flesh, electric batteries, luminous organs, quaint 
nursing habits, are, of course, the stock in trade of 
any book on fishes. The angling apparatus of 
Lophius is such a feature, but it is not often that it 
is treated as follows :— 

“ In the large group of angler-fishes the first spine 
of the dorsal fin is modified into a sort of bait to 
attract smaller fishes into the spacious mouth below. 
This structure is typical in Lophius, where the fleshy 
tip of this spine hangs over the great mouth, the 
huge fish lying at the bottom apparently inanimate 
as a stone. In other related fishes this spine has 
different forms, being often reduced to a vestige, of 
little value as a lure, but retained in accordance with 
the law of heredity. In a deep-sea angler the bait is 
enlarged, provided with fleshy streamers and a 
luminous body which serves to attract small fishes 
in the depths. The forms and uses of this spine in 
this group constitute a very suggestive chapter in the 
study of specialisation and ultimate degradation, 
when the typical function is not needed or becomes 
ineffective.” 

This is truly observation and reflection combined, 
and the rendering of it is that of a thorough 
evolutionist who is in sympathy with his favourite 
class of creatures. 

The colour of fishes is another fertile field, with 
sexual, nuptial, and protective changes. Perhaps in 
order to curb the ardour of those who see some special 
good or purpose in every pattern or colour, we are 
told that the brilliantly coloured fishes of the tropica! 
coral reefs have no need of protective coloration. 

The chapters on geographical distribution might 
well form an essay by themselves, since in them are 
interwoven lessons of natural selection, the effects of 
temperature, agencies of oceanic currents, the effects 
of the direction of coast-lines, and last, not least, 
the separation of faunas by isthmus barriers, notably 
those of Suez and Panama. Their far-reaching results 
are explained by an analysis of the Japanese fish- 
fauna in comparison with that of the Mediterranean 
and Central American waters. But whilst the 
methods of marine distribution and their final results 
are relatively simple, the fresh-water fishes provide 
stiffer problems, and some forty pages are therefore 
devoted to the ways and means, successes and 
failures, as exemplified in detail by the fauna of the 
North American continent. This makes fine and 
admirable reading, but it also shows the value, scien- 
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tific and practical, of well directed boards and com¬ 
missions of agriculture and fisheries. 

A long chapter on the history of ichthyology, 
enlivened by the photographic reproductions of several 
dozen of the more prominent workers in this field, 
and a chapter on the evolution of fishes since 
Ordovician times, bring us to the systematic part, 
which comprises the last quarter of the first and the 
whole of the second volume. 

Here we have to find fault. There is no thorough 
classification or system. The table of contents of the 
chapters makes matters only worse. A single page 
with an outline of the arrangement would be a boon. 
The author is well aware of the uncertainty of the 
position of many of the groups, or of their claim to 
being natural assemblies at all. He never fails to 
point out how they may be supposed to be connected 
with each other, or that they are side branches of 
the ideal tree, but he too often assigns to his groups 
values or rank without reference to the next higher 
category of which they are meant to form part. The 
result of this treatment is bewildering to the reader 
unless he studies the whole work and abstracts from 
the many hints given a system of his own; and in 
this respect the book is truly a “ Guide to the Study 
of Fishes,” and not a categorical text-book. 

The terms subclass, series, order, subdivision, are 
often used promiscuously, sometimes as a heading 
which differs in its meaning from that assigned to 
it further on. 

This being a case of fault-finding, a matter of 
regret with a work which is otherwise so well done, 
so full of information, and opening out so many new 
vistas, let the reader try whether he can abstract from 
it a co- and sub-ordinated systematic arrangement. 

However, perhaps the author did not intend to 
give a rounded-off classification. In many respects 
his views differ from Boulenger’s system, and it 
may well be asked whether there is a single class 
of animals about the grouping of which there is 
general consensus. Leaving, therefore, this point, we 
cannot but admire the masterly manner in which the 
enormous class of fishes, recent and extinct, has 
been marshalled. Group after group is diagnosed, 
reviewed, discussed, figured, and endowed with never 
flagging interest. 

“ And with these dainty freaks ot tne sea, the 
result of centuries of centuries of specialisation, de¬ 
generation and adaptation, we close the long roll- 
call of the fishes.” H. G. 


THE FAR EAST. 

The Far East. By Archibald Little. Pp. viii + 334. 

(London : Frowde, 1905.) Price ys. 6d. 

F late years the Far East is only far in actual 
distance; it is very near to our thoughts, while 
the ignorance regarding these lands is being very 
rapidly dispelled. At the present moment it is Japan 
that is attracting our attention ; five years ago it was 
China, and probably in a few more years, now that 
the Russo-Japanese contest is concluded, China will 
again be the centre of interest. In his most interest¬ 
ing book, “ The Far East,” Mr. Archibald Little 
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devotes more space to China than to Japan, having 
been himself for very many years a resident of the 
former country, and possessing a knowledge of the 
Chinese surpassed by no one. China stands now at 
the parting of the ways; for many years resolute in 
keeping out foreign inventions so distasteful to the 
old-fashioned mandarin, circumstances have proved 
too strong, and railways, the precursors of western 
life, are now being built or projected throughout the 
land. No one can foresee what changes twenty years 
will bring about in this vast country, a vastness which 
Mr. Little brings home to us by his diagrams and 
comparative tables. 

To a lover of things historical, nothing can be more 
fascinating than to wander back through the long 
centuries to some thousands of years before the 
Christian era; and this it is necessary to do if one 
would study Chinese history. To compress this into 
a volume of reasonable size and yet to give a com¬ 
prehensive account of each province is a difficult 
task, but Mr. Little’s apology in his preface is 
unnecessary. 

China naturally lends itself to the division, which 
is carried out in this book, into the northern, middle, 
and southern basins, with the four dependencies of 
Manchuria, Mongolia, Turkestan, and Tibet. Of 
these four dependencies, it is in Mongolia and 
Turkestan only that Chinese rule may be considered 
as firmly established; in Tibet the amount of power 
in the hands of the Chinese depends on the personal 
characteristics of the Tibetan Dalai Lama and 
Regent and the Chinese Amban; undoubtedly one 
result of Younghusband’s mission to Lhasa has been 
to emphasise Chinese authority in the eyes of the 
Tibetans. Of Manchuria at the present moment it is 
unsafe to hazard an opinion, but everything points 
to its becoming once more a Chinese possession under 
possibly Japanese moral tutelage. A consideration of 
the two chapters on “Whilom Dependencies ” leads 
naturally to a thought of how of late years the more 
outlying dependencies have been gradually lopped off, 
how the once mighty Chinese Empire has de¬ 
generated. Cochin China, Annam, Corea, as well as 
Burma (which does not enter into the scope of this 
book), all once paid tribute to China. 

Siam, for many years in danger of being squeezed 
out of existence between two European Powers, has 
taken a new lease of life, and is now in a more 
prosperous condition than it has been for many 
years. 

Japan might have many chapters written about it, 
but we have been lately so inundated with things 
Japanese that it is almost with a feeling of relief 
that we turn once more to the chapters on China 
itself. We would, in truth, most warmly recommend 
this book to anyone about to travel in the Far East, 
as well as to the stay-at-home reader, more par¬ 
ticularly as regards China. 

Take the northern basin. What more interesting 
to read about than Peking itself; Shansi, the province 
of coal and iron; Shantung, where the Germans at 
great cost are slowly' developing their trade through 
Kiao Chau? What great river in the world has 
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